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Dispenser System 



Background 

The first practical hand-held dispensers for urethane-foam packaging applications are 
believed to have become commercially available in 1 969. These designs were considered 
revolutionary compared to the massive, complicated, and messy urethane dispensing 
machinery available prior to that time. 

Initially, almost all components of a dispenser were built into a single housing, which 
was relatively bulky compared to what is available today. This large housing 
incorporated the pneumatic drive cylinder, the mixing chamber with ports, the valving 
rod, and the solvent chamber - only the handle (with trigger) was a separate item. 

The single housing dispenser was easy to service or change, but it was an expensive item, 
as the entire drive mechanism had to be returned for service every time a mixing chamber 
wore out, or an operator could not figure out how to clean a clogged chemical port. 

Because of the high cost of these dispensers, return programs were set up, so that 
customers could return the used dispenser units to the factory for credit and 
refurbishment. This quickly became a logistical, and a cost accounting nightmare, but 
since it was believed that there was no other way to provide customer service at that time 
- all sorts of complicated systems and procedures were set up in an effort to make this 
work. 

Advent of the Cartridge Gun 

A subsequent technology modification was the introduction of the Cartridge Gun - by 
Sealed Air Corporation in 1980 1 . The cartridge was a separable item from the drive 
cylinder, and it incorporated the items that were most prone to failure - the chemical 
ports and mixing chamber. This meant that there was a lot less to discard when a failure 
occurred. 

The cartridges were very inexpensive compared to the old style gun units, and were 
intended to be throwaway item. This eliminated the need for the logistical and 
accounting nightmare that evolved during the heyday of dispenser refurbishment, but the 
customer still had to purchase cartridges whenever thy became inoperable and thus was a 
source of expense nonetheless. 

The All-Electric Dispenser 

The initial cartridge oriented dispenser designs were pneumatically driven, like all of 
their predecessors, and required that the customer have a clean and dry supply of 
compressed air with a line pressure typically between 80 and 120 psi. 



1 Copies of a two-page time-line brochure from Sealed Air that illustrate the development timeline of the 
industry are attached at the end of this document. 
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Air-driven dispensers had some plusses: 

• Simple, Easy to Understand Design 

• Easy to Maintain 

• Inexpensive to Manufacture 
However, they also had minuses: 

• Limited to locations that were able to provide compressed air to power them - this 
would often require the potential customer to invest in, and install a shop air 
compressor. 

• Shop air driven power is very inefficient, some estimates put the efficiency factor 
at 10%. Consequently, it is very expensive to run air-powered equipment. 

• These dispensers will not operate properly if shop air pressure was too low - they 
will be unable to generate enough force to open the cartridge. 

• Even with adequate air pressure, pneumatic guns have a relatively low opening 
force, compared to electric drive dispensers that were developed in later years. 

o Cartridges, as they are used, develop a build-up of urethane on the ID of 
the mixing chamber, which gradually increases the level of force required 
to open the cartridge. 

o Consequently, the relatively low opening force will limit the service life of 
the cartridge, since it is useless if it can no longer be opened by the drive 
system. 

• Sensitive to water in the air supply lines - which would wash the lubrication out 
of the sliding seals - and leak into the A chemical container from the pumps. 

• Sensitive to oil and rust in the compressed air supply lines 

• Although they were of simple design and easy to fix if you had the right parts, 
these pneumatic dispensers were not robust in the workplace, and required 
frequent maintenance and repair. 

In or about 1989, the first all-electric systems appeared on the market, and were a 
big success, in large measure because they eliminated the need for shop air, and all of the 
associated problems and expenses. This is considered the next big advance for this 
technology after the invention of the cartridge concept. 

Today's typical hand-held dispenser is still a cartridge based, all-electric mechanism. 

To Facilitate a better understanding of the present invention there is provided a 
discussion of components of a hand-held, all-electric dispenser mechanism. 

An electric motor driven ball screw opens and closes the valving rod in the mixing 
module to turn the flow of foam on and off. 
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Typical hand-held dispenser mechanisms have the following components: 
Drive Motor - DC Brush Type - 24 to 36 volts - rare earth magnets for highest power in 
the smallest package - the same motor has been used in conventional hand-held dispenser A 
applications since 1989. 

Ball Screw - the heart of the dispenser - translates the rotary motion of the motor into 
linear motion that moves the valving rod 

Gear Train - connects the motor shaft to the shaft of the ball screw 
Handle - for user to hold while dispensing foam - contains the trigger switch and boot 
Manifold - mounted to the handle, the manifold typically provides the mechanical 
backbone of the dispenser - supporting the drive system and the mixing module, and 
connecting to the chemical hoses that come from the pumps 

Mixing Module - The component that mixes the two chemicals together to initiate the 
foaming process 

Manifold Heater - keeps the manifold temperature close to the chemical's operating 
temperature to minimize the cold-shot effect - where the two chemicals do not mix well 
at the start of a shot because they have sat in an unheated manifold for an extended period 
Trigger Switch and Boot - mounted inside the handle, the trigger starts and stops the 
dispensation of foam - the boot is a flexible cover designed to protect the trigger and to 
provide comfort for the user's finger 

Small Filter Screens - mounted in the flow paths of the manifold, these removable wire 
mesh screens protect the orifice ports in the mixing module from particulates in the 
chemical 

Cable Strain Relief - for the umbilical cable that connects the dispenser to the control 
console - prevents damage from pulling, twisting, or bending of the cable during routine 
use - mounted on the rear of the handle 

Some Features and Benefits of a Hand-Held Dispenser 
Embodiment Under the Present Invention 

The following is a description of some of the features and benefits of some preferred 
embodiments of the present invention. 

A preferred embodiment of the present invention features a long, slender manifold with a 
narrow face. To provide for this narrow configuration, revisions were made to slenderize 
the manifold. For example: 

• The shutoff valves were moved to the back of the dispenser. On previous 
conventional hand-held dispenser designs, they were placed near the front face of 
the manifold. 

• The swivel fittings and hose connections were similarly moved farther back in 
comparison to previous hand-held dispenser designs. 



3 



Attorney Docket No. 034017R016P 



• The diameter of the clean-out port on the face of the manifold was dramatically 
reduced in comparison to what has been done in many prior art dispensers for 
hand-held application. 

• The mechanism that holds the mixing module in place on the manifold was 
simplified to make is quite smaller, thereby minimizing its size and mass. 

• By moving the shutoff valves, swivel fittings, and hose connections to the rear of 
the dispenser, and minimizing the size of the port plug for the filter screen and the 
mechanism that holds the mixing module in place, the front of the dispenser can 
be made very slender under a preferred embodiment of the present invention. 

The slenderization of the manifold and dispenser gun in general helps in allowing the 
dispenser nose to fit into smaller openings when shooting a foam-in-place pack or a 
molded cushion, can improve foam distribution and pack quality, makes for more 
efficient use of foam, and can result in a cleaner operation as one can better place the 
foam where it needs to be. 

Moving components to the rear of dispenser also provides for a minimized size in the 
mechanism involved in holding the mixing module in place on the manifold in a 
preferred embodiment. 

A preferred arrangement of the present invention also provides for placement of sensitive 
components away from a potential source of contamination. For example, by moving the 
valves, swivel fittings, and hose connections away from the mixing module area, the 
amount of chemical contamination to which these components are exposed is reduced. 

A Chemical, B chemical, holster solvent, port cleaner spray, and foam contamination will 
tend to make moving parts sticky, and harder to operate, and thus the movement of 
sensitive dispenser components away from these potential contaminant sources helps 
avoid gun bind up. The avoidance of contaminant build up or sensitive or susceptible 
compounds avoids having components like the swivel fittings and the shutoff valves not 
rotate as freely which can occur if their mating surfaces are contaminated. It being 
further noted that the process of changing a mixing module can be a major source of 
contamination as solvents are used to flush the ports of the manifold clean, and thus the 
avoidance of such a contamination setting is beneficial. Furthermore, the dispensation of 
foam is another potential source of contamination due to the splattering that occurs 
during operation. 

An arrangement under a preferred embodiment as the present invention features large 
area filter screening. For example, by moving the valves to the back of the manifold, and 
elongating the manifold, there is provided a much larger space for a filter element. The 
screen is preferably positioned downstream of the shutoff valve; otherwise, there can be 
experienced difficulty in accessing it for cleaning without opening fittings that are 
upstream of the valve and that could be very messy. Previous designs had relatively 
small filter elements because the space between the valve and the clean-out port on the 
face of the manifold was small. A preferred embodiment of the present invention 
provides a spacing that allows for a filter that is about 10 times larger in surface area than 
previous hand held dispenser filter elements, of similar volume output capacity. 
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An embodiment of the invention also provides for enhanced Ergonomic Balancing that in 
the Hand of the Operator. For example, by moving most of the heavy components 
rearward the balance of the dispenser in the user's hand is improved, as a shift in the 
center of gravity makes moving and handling the dispenser less stressful to the wrists and 
hand muscles after potentially multiple hours of usage. Even a small difference in hand 
balance and ease of manipulation can make a noticeable difference to an operator. 

The present invention also preferably features an enhanced ball screw design having a 
ball screw assembly that is designed with a pitch angle of less than 11° and preferably 
less than 6°, as in 5.5°, as compared to previous ball screw designs that were made with a 
pitch angle of 1 1°. Preferably, under the present invention a pitch angle of about 9° or 
less (e.g., 9 ± .5°) is utilized. It is considered that a ball screw arrangement having a 
pitch angle exceeding about 9° is more susceptible to a failure mode called "free- 
wheeling", where the screw turns, but the nut does not advance on the screw. Thus, a 
larger critical angle arrangement slips instead of advancing, much like an automobile 
trying to climb an icy hill. If the slope or angle of the hill becomes too steep, the car spins 
its wheels and goes nowhere. 

Prior art ball screw designs, used for urethane dispensing applications, are considered to 
have been designed with an 11° pitch angle, and thus are prone to this freewheeling 
failure mode described above. Freewheeling is indeed a leading cause of downtime for 
these guns. 

A preferred , ballscrew design of the presents invention addresses this problem with a 
reduction in pitch angle (including pitch angels of about 6° or less as in a 5.5° pitch 
angle) - which is below the noted 9° and even further below the prior art 11 °). 

A preferred embodiment of the present invention also preferably features a gear system 
that uses only two gears instead of four, as was the case in previous hand-held dispenser 
designs. 

This reduction in the number of gears was facilitated by moving the motor to the rear of 
the dispenser, so that it could move closer to the centerline of the ballscrew without 
interference. A review of previous designs shows a positioning of the motor either above 
or below the ball screw, so the spacing between the centerline of the motor and the 
centerline of the ballscrew could not be any closer. This minimum spacing required that 
four gears be used to make up the gap, as it could not practically be done under those 
systems with only two. In a preferred embodiment of the present invention, the motor 
can be moved much closer to the centerline of the ballscrew, since the motor hangs off 
the back of the gun. Thus, there is avoided motor interference with the ball screw, and 
the motor can be installed in line with the ballscrew. The gear train under a preferred 
embodiment of the present invention provides a gear ratio, to amplify the torque of the 
motor. Typically, a gear ratio of below 2.5:1, as in 2:1 or 2.3:1 is representative. 

A preferred embodiment of the present invention also preferably features a gear system 
that uses hardened steel gears that avoid service, except in the most extreme cases of 
abuse or vandalism. That is in contrast to the possible, but less preferred, previous gear 
designs using aluminum, soft stainless steel, or plastic gears, which, relative to prior art 
systems, presented frequent service problems in the field as they tended to have a very 
short service life in comparison to hardened steel. To even further avoid servicing 
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requirements, the present inventions gears can also be made thicker by about 50% as in 
.250 ± .05 inches. 

The Table below illustrates some of the advantages of a preferred gear train of the present 
invention has over prior art designs (e.g., the Sealed Air Dispenser described above). 





IntelliPack 


Representative 
Prior Art 


Comments 


Gear 
Material 


Hardened 
Steel 


Aluminum and/or 
Plastic 


Hardened steel gears will 
outlast aluminum and plastic 
gears by many times 


Width of 

Gear 

Face 


.250 inches 


.125 inches 


Thicker gears last longer than 
thinner ones 


Number 
of Gears 


Two 


Four 


Fewer gears in the drive train 
results in a smoother running 
and more reliable system. Less 
is more when it comes to gears. 


Number 
of Gear 
Shafts 


Two 


Three 


Gears require precise spacing 
for greatest life span. These 
precision shaft spacings are 
much less costly to machine if 
you have fewer shafts to deal 
with. 
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A preferred embodiment of the present invention also features a robust trigger design as 
trigger switch failures represent field failure mode on previous dispenser designs. The 
present inventions preferred trigger assembly is designed to be sturdier than prior art 
designs. 

A preferred design features a miniaturized mechanical switch, having a preferred 
2,000,000-cycle mechanical life rating. This switch, although very reliable if treated with 
respect, is fragile - so a preferred embodiment of the present invention is designed with a 
rugged two-piece (e.g., aluminum) casing to surround it and protect it from almost any 
conceivable impact. This ruggedness enhancement means feature is also preferably 
supplemented by isolating the tiny trigger button on the microswitch by building a 
plunger (e.g., brass) into the casing. The plunger activates the trigger button on the 
switch when depressed by the trigger boot, which is deformed by the user's trigger finger. 
However, severe impacts to the plunger will not be transmitted to the microswitch, 
essentially isolating the switch from the outside world. 

Figures 40 to 45 are illustrative of an embodiment of a trigger switch housing and 
plunger design. 

Previous trigger designs were based on purchasable switch assemblies that have 
everything in one package, with the housing of these made of plastic. 
These are fine for many intended applications, but considered not rugged enough to 
survive in the rough handling environment associated with a handle held dispenses during 
urethane dispenser. 

For example, in the urethane dispenser field, trigger switches suffer from a multitude of 
failure modes as in impact related failures and chemical attack by, for example, the port 
cleaner solvent. 

An embodiment of the invention features a clean-out port on the side of the manifold. 
For example, an embodiment of the invention features a dispenser manifold that has two 
extra cleanout ports, one for each chemical passageway. These cleanouts are preferably 
located just downstream (e.g., within one to two inches) of each shutoff valve, and aid in 
flushing and cleaning passageways, as in the ones that run from the valve to the mixing 
module. 

An additional preferred embodiment of the present invention features a temperature 
control means as in, for example, a temperature control associated with a manifold 
cartridge heater, as in one built into the manifold. 

For example, a cartridge heater that delivers 150 watts of power 2 , suitable for heating a 
preferred manifold embodiment to near operating temperature in about two minutes. 
Previous manifold designs either had no heater or used low powered PTC 3 type heaters. 



2 At 28 volts, DC, input power 

3 PTC stands for Positive Temperature Coefficient - and refers to a class of thermistor that has a positive 
temperature coefficient, which means that its resistance increases as its temperature increases. PTC's are 
often used as heaters because they self-limit the current flow as their resistance increases. 
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These PTC type heaters are designed to generate 10 to 15 watts of power, and had 
difficulty bringing the manifold up to operating temperature (130 to 140 deg F) because 
they lack sufficient power to do so. 

PTC based manifold/heater combinations will typically achieve a steady-state 
temperature in about 20 or 30 minutes 4 - but that steady state temperature will usually be 
between 100 deg F and 115 deg F, which is not hot enough to eliminate a cold shot in 
many settings. 

A preferred embodiment of the dispenser under the present invention has a closed-loop 
temperature control system for the manifold and its heater. An NTC type 5 of thermistor 
is mounted, for example, directly into the dispenser manifold, and can measure 
temperature with an accuracy of plus or minus 2 degrees Fahrenheit. 
The thermistor of a preferred embodiment of the present invention is only used for 
measuring temperature, not for generating heat. 

Also, previous manifold heaters were open loop, and these designs did not utilize a 
temperature sensor for feedback. Consequently, the manifold temperature was not 
controlled, and wide variations are typically observed, indeed, they are expected, 
depending on ambient conditions and many other factors. 

The PTC heater is just allowed to run until it gets hot enough to power itself down for 
safety. 

The following page contains a table that summarizes some differences between 
representative prior art manifold heater designs for dispensers found in the field (e.g., 
Sealed Air 800 and 900 series dispensers). 



4 That is considered a long time, because the rest of the system heats up in five minutes or less. 

5 NTC stands for Negative Temperature Coefficient - and refers to a class of thermistor that has a negative 
temperature coefficient - which means that its resistance decreases as its temperature increases. NTC's are 
mainly used to measure temperature - they are not considered heaters. 
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Present 
Inventions 
Embodiment 


Representative 
Prior Art 


Comments 


Means of 
Sensing 
Manifold 
Temperature 


Thermistor 


None 


Preferred present inventions 
embodiment has a sensing 
thermistor that is accurate to 
within 1 degree Fahrenheit - 
as compared, for example, to 
an open loop system with no 
means of monitoring or 
controlling temperature found 
in the prior art 


Means of 
Controlling 
Manifold 
Temperature 


Temperature 
Control Circuit 
preferably based 

on Thermistor 
Feedback 


None 




Accuracy of 
Manifold 
Temperature 
Control 


Preferably plus or 
minus 1 or 2 

degrees 
Fahrenheit 


No means of 
control 


Prior arts manifold 
temperature is hard to predict, 
and is highly dependent on 
ambient conditions, because 
there is no means of control 


Heater Power 


150 Watts 


15 Watts 


Prior arts underpowered 
heater results in protracted 

warm-up times and is 
normally unable to achieve 
proper operating temperature 
- even after prolonged warm- 
up times 


Typical 
Manifold 
Operating 
Temperature 


130 degrees F 


100 to 115 
degrees F 


A preferred embodiment of 
the present invention has a 

manifold heater that will 
maintain the temperature of 
the manifold at the same 
temperature setpoint as in the 
chemical lines - thus 
eliminating the cold shot 
phenomenon 
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Typical 

Warm-up 

Time 


2 minutes 


Fails to achieve ideal 
operating temperature - 

will max out after 20 
minutes at a suboptimal 
temperature 


Preferred embodiment of the 
present invention features a 
manifold that warms up quickly 
because of provided high 
power snd precise control 
circuitry. 


Cold 
Shot 


Provides for 
none after 
warm-up period 
is concluded 


Helps to reduce the 
cold-shot, but does not 
eliminate it 


Even minor cold-shot 
problems can degrade 
resultant outputs. 



An additional embodiment of the present invention features a connector (e.g., electrical 
receptacle) on the rear of the dispensing handle. For example, in one embodiment of the 
invention the dispenser features nine separate wires to operate all of its electrical 
components, and all nine of these conductors are preferably built into one jacketed cable, 
which is typically called the dispenser umbilical cable. For example, it connects the 
dispenser, electrically, to the Base Unit of the dispenser running the full distance back to 
the base unit without any inline connections along the way. 

By providing a receptacle on the back of the handle under a preferred embodiment, the 
receptacle mates with a plug on the dispenser end of the umbilical cable. 

This plug in relationship is advantageous relative to the prior art, as in the 
aforementioned Sealed Air's 800 and 900 series dispensers. 

For example, all previous electric dispenser designs used a pigtail style of connection, 
which can be described as follows: 

There is no electrical receptacle mounted to the rear of the dispenser in the pigtail style of 
design. Instead, there is a plastic strain relief, mounted to the rear of the dispenser handle 
(in generally the same relative location as the preferred Lemo connector of the present 
invention's dispenser handle design). 

The aforementioned strain relief is tightened securely to a length of multi-conductor 
cable. For instance, in the 800 series equipment noted above (as well as on the 
Accuflow, Flexible Products Inc., hand held product), the length of cable extending from 
the strain relief is about 3 feet - this is called the pigtail in the art. The prior art Sealed 
Air's 900 series equipment described above, the length of this pigtail cable is over 20 feet 
- as it runs all the way back to the wall mounted control console, while in the 800 series, 
the pigtail terminates with an inline electrical connector, which plugs into a mating 
connector on the end of the long cable that completes the run back to the wall-mounted 
console 

This inline connection is located about three feet back from the dispenser, and creates 
some problems in the field by being there. Also, the aforementioned prior art electrical 
connection is bulky and located right where the operator will likely place his hands or his 
shoulder when dispensing foam. Moreover, it is not easy to secure the connector to the 
hose - and it tends to hang off to the side and away from the hose assembly. As a result, 
the threaded connections that hold the mating halves of the connectors together will 
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loosen - causing all sorts of intermittent electrical problems that are difficult to 
troubleshoot. 

Sometimes, service reps or plant maintenance personnel will tightly tie-wrap the inline 
connector to the chemical hoses to prevent it from dangling in the way of the worker. 
However, this can easily over-restrain the connector assembly to the hoses, which are 
quite flexible and bend easily. This tight tie-in can sometimes overstress the connector, 
causing it to break, or become intermittent. 

With regard to the very long pigtail cable, that connects the 900 series dispenser back to 
the wall-mount console, because of its long length, it is not so easy to remove the 
dispenser from the system for quick service. In addition, it is not easy to install a 
replacement dispenser because the full length (over 20 feet) of cable has to be managed 
all the way back to the console. If an operator needs to quickly replace a non-working 
dispenser with a new unit, or at least another functional unit, for a quick service 
turnaround time 6 , this task is complicated by the sheer length of the cable. Even the new, 
replacement dispenser, will have to be shipped with the full length of cable 

A preferred embodiment of the present invention has an arrangement that allows for easy 
and fast dispenser changeover. For instance, since the cable is not part of the dispenser, it 
readily disconnects right from the back of the handle (e.g., a solid cylindrical multiprong 
plug arrangement or a reverse female receptacle with handle male plug member). 

With this arrangement there is also avoided the need for an inline connector on a pigtail - 
Inline connectors are prone to failure or accidental disconnection, and can get in the way 
of the operator. 

In Addition, the above described approach of the present invention makes for a cleaner 
looking system as there is avoided dangling connectors and extra tie-wraps. 

An additional preferred embodiment feature includes a smooth front surface of the 
manifold. 

The migration of the large, and sensitive components (i.e., shutoff valves, swivel fittings, 
hose connections) to the rear of the preferred dispenser design allows the front portions of 
the manifold, those areas that are most likely to be contaminated by foam and solvent 
residue, to be made smoother, with fewer nooks and crannies. These cleaner lines will 
help to minimize the effort required to clean-up those areas (the mixed foam precursors 
have an adhesive quality making the material difficult to remove, particularly when found 
in nooks and crannies. Additional background discussions can be found, for example, in 
US Patent Application No. 10/623,100 filed July 22, 2003 which is incorporated by 
reference in its entirety for background purposes). 

An additional embodiment or arrangement of the invention includes one having a mixing 
module mounting assembly and method of mounting the mixing module to the dispenser 
manifold, which provides for effective and yet easily servicing securement. 



6 In a high production environment, it is often prudent to simply replace the non-functional dispenser, 
rather than attempt to repair it on the machine. This is done to minimize downtime - to get the customer's 
packaging line up and running as quickly as possible. Often, the cost of downtime will far exceed the value 
of the dispenser. Once removed, the faulty unit can be fixed off-line at a more convenient time. 
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In one embodiment of the mixing module mount means of the present invention, there is 
provided two robust socket head cap screws to simply hold the module in place. 

This design is well illustrated in the drawings at the end of this disclosure. 

Some benefits of this approach include: 

a) It is a very secure mounting method - both screws are unlikely to fail - 
and in an alternate embodiment a single screw down arrangement is featured (or greater 
than two although two is deemed well suited for usage in the field). 

b) The two screw method is very inexpensive to manufacture 

c) The two screw method is very simple - easy to understand - easy for most 
users to service when required 

d) It is also a very robust design, unlikely to fail, as the socket screws are of 
the high quality, and the mixing module (which is made of aluminum, has the female 
threads, and is the component most likely to show wear and fatigue) is the component 
that gets replaced 

An additional embodiment or arrangement in the present invention's mixing 
module design includes advantageous features in one or more of the following: 

a) A solvent chamber inside the module housing has a high volume solvent 
(e.g., greater than 0.250 in 3 , more preferably greater than .400 in 3 as in .474 in 3 , with the 
latter value being considered more than four times greater in volume than comparative 
prior art designs). 

An additional feature of the illustrated preferred embodiment is making the end of the 
valving rod that fits into the puller end of the ball screw much more robust than prior 
designs for hand-held systems. 

The valving rod end on, for example, the prior art cartridge designs described herein is 
fragile and prone to failure. In this regard, reference is made to Ser. No. 10/623,716 filed 
July 22, 2003 which discusses this problem in the prior art and which is incorporated by 
reference. 

An additional preferred feature is a mixing module cap made from hardened steel at the 
face of the module. That is, the face of a preferred embodiment of a hand-held mixing 
module is made from a material that is hard, and abrasion resistant as in the hardened 
steel (Rc 58) is resistant to scratching, wear, and abrasion caused by, for example, 
stainless steel bristles of the brush in the solvent holster (a holder that is either user 
supported or attached to a nearby station holder). 

The solvent brush bristles in such holders are often made from Stainless Steel, which is 
significantly softer than the hard steel of the cap. Consequently, the bristles will not 
damage the face of the mixing module (i.e., the cap has a greater hardness than bristle 
brush steel). 
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A preferred embodiment also features a hood cover or cowling feature on the rear end of 
the mixing module which protects sensitive areas from chemical, foam, and solvent 
contamination. 

• The area behind the mixing module is exposed to foam spatter, A-chemical, B- 
chemical, holster solvent, and port cleaner solvent. 

• These contaminants, through various mechanisms, cause service problems with 
the dispenser mechanism 

• The ball screw is particularly sensitive to contamination - and the area behind the 
mixing module is a potential pathway for this contamination to enter into the ball 
screw. 

• In addition, the valving rod puller at the end of the ball screw can become clogged 
with these chemicals, making it difficult to remove or install the mixing module. 

The integrated hood provides means for protecting this sensitive area from contamination 
- in an efficient and easy to install manner. 

An additional feature of the preferred embodiment of the present invention is ease in 
disassembling for service based on, for example, one or more of the following attributes: 

a) Removable Handle - four screws 

b) Removable Motor Cover - two screws 

c) Removable Front Cover - two screws 

d) The Drive Train Separates from the Chemical Manifold (four screws) so 
there is no need to break into any chemical lines to replace a malfunctioning drive unit. 
This minimizes downtime in what can offer to be a critical operational situation. 

A still further feature of a preferred embodiment of the present invention is the providing 
of chemical line swivel fittings which are less prone to chemical leakage than previous 
designs. 

For example, the prior art single bearing design approach, used in the 900 series swivel, 
is considered to be not very rigid in the bearing support. That is, the single bearing 
design is considered not well suited to prevent, large or even slight wobbles between the 
inner and outer swivel housings. 

This wobble can work the o-ring seals, deforming them in a manner that they were not 
intended to withstand, causing them to leak slightly. This lack of rigidity in the 
previously used swivels led to increased leakage and premature seal failure. 

One arrangement under the present invention features a double ball bearing arrangement 
(pair of caged ball bearing sets), instead of only one, between the inner and outer swivel 
housings. This helps eliminate wobble, and greatly improves the life of the seals. 

In addition, the swivel of the preferred embodiment employs a double o-ring seal. 
Previous designs like those described above are deemed to have relied on only one. 
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Also, a preferred design is able to incorporate the double seals, and the double bearings, 
in a package only slightly bigger than prior art designs, that have only single bearings and 
single seals. 

A preferred embodiment of the present invention, also features an arrangement wherein 
the tip of the heater wire is located as to avoid blocking the flow of chemical through the 
swivel fitting. For example, heater wires on hand-held systems generally extend all the 
way to the dispenser end of the chemical hose 7 . Because of this, the tip of the heater wire 
has the potential to block chemical flow by means of its tip end getting lodged into 
whatever fitting that the tip extends into. 

• The function of the heater wire tip is to ease the passage of the heater wire 
through the ID of the chemical hose, which is not smooth, but convoluted. 

• The convolutions greatly improve the flexibility and kink-resistance of the 
chemical hose, but tend to catch of sharp edges or protrusions on anything that 
has to slide through the hose ID. 

• To avoid this problem, there is installed in the present invention a Teflon insert, 
with a bullet nose shape extending forward, on the leading edge of the heater wire 
assembly (reference being made for the previously incorporated application for 
further background). 

• This Teflon insert helps the tip of the heater wire to slide over the convolutions. 

However, if the heater wire is longer than the chemical hose, this tip will lodge itself in 
the fittings that the hose is connected to, on the dispenser end. 

• Since the fitting ID and the Teflon tip OD are about the same, the tip can easily 
block the flow of chemical to the mixing module, causing a system shutdown. 

The problem is addressed under the present invention by designing the input end of the 
Swivel fitting with castleation or a turret design. 

• The Swivel fitting images contained in Figures 30, 37, 38 and 53, which show the 
tapered, circumferentially spaced projection with adjacent opening which 
provides for continued flow despite potential abutment of the plug insert at the tip 
of the heater wire relative to the Swivel fitting. 

• This prevents the tip of the heater wire from blocking flow; even if it is pressed in 
as far as it can go. 



7 That is, the heater wire on many hand-held systems extends as closely as possible to the dispenser, in 
order to minimize the cold shot caused by unheated sections of chemical hose. If the heater wire does not 
extend to the dispenser, there will be a section of unheated hose - and the chemical in that unheated section 
will be cooler than the heated section of the hose. 
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Pneumatic Cylinder for Opening and 
Closing the Valving Rod of the Cartridge 




This is a picture of an early version of a Sealed Air pneumatically driven 
"Cartridge Gun". This type of gun is considered to have been developed in 
the late 1970's, and put in production until the early 1990's, and is 
considered to be one of the first dispensers to incorporate the "cartridge" 
concept. The present invention features a mixing module which is 
positionable in cartridge like fashion. 
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Shutoff Valves 

With improved handles 



Filter Caps 

The chemical line filter 
screens are located 
directly behind these 
caps - but can only 
extend back as far as the 
shutoff valves - a 
restriction that severely 
limits their size and 
consequently their 
surface area 



dispenser. 




This picture shows a later version of a Sealed Air cartridge dispenser, 
which includes larger valve handles, bigger filter caps, and a protective 
guard around the rod puller on the cylinder. 
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A third photo of a Sealed Air cartridge dispenser. As can be 
seen the manifold has a large width (i.e., the ratio of width W 
to manifold length L is rather large) and has a front-heavy 
character. This is in contrast to the aerodynamic aspect of the 
preferred embodiment of the present invention illustrated later 
in this document. 

For example, by moving components to the rear, dispenser of a 
preferred embodiment of the present invention gains many 
advantages over these older designs. 
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Drive Motor 

Under the motor cover - the 
central axis of the motor is 
indicated by the line 



Top Clamp,, 

Secures the 
cartridge to the 
manifold 





Ball Screw 

Inside the main 
casting - the 
central axis of 
the ball screw 
(indicated by the 

line) is inline 
with the axis of 
the valving rod 
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dispenser that delivers high 
quality Instapak Foam. 



Photo of an All-Electric Dispenser (Sealed Air Series 800) 

Hand-held dispensers like to 800 series shown above are considered to have been 
introduced in 1989, and remain in production to this day. The 900-style dispenser, seen 
below, came out in 1994, but did not entirely displace the 800 series. The design of the 
manifold, the shutoff valves, the hose connections and the cartridge itself are shown not 
to have substantially changed in comparison to what was done on the 700 series 
pneumatic dispensers illustrated earlier. 

The top clamp concept shown in the dispenser above was added to the dispenser, together 
with the addition of a heater element to the manifold in an effort to minimize cold shot. 

The top clamp, although effective in doing its job, is a relatively bulky component and 
added to the manifold yet another component and additional front load weight. The 
hinge pins for the top clamp are located in the small blocks positioned at the rear end of 
the clamp. 

The manifold heaters used in these models had about 10 to 15 watts of power, and were 
unregulated, with no positive means of temperature control. 

The electric drive motor is mounted directly above the ball screw, as shown in the 
illustration above. 
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Another Photo of a Sealed Air 800 series, All-Electric Dispenser 



The manifold area of the 800 series is very similar to what is seen on the 700 series, all 
pneumatic dispensers. Also, as described earlier, the manifold heaters on these units are 
not very powerful, and are not well suited to raise the temperature of the manifold to 
more than 115 degrees F under normal circumstances. They also typically require 20 
minute or longer warm-up times, which is considered slow in this application. 



19 



Attorney Docket No. 034017R016P 




Photo of A Sealed Air 900 Series Dispenser 
New features introduced in the 900 series model include: 

• Plastic handles and housings - from aluminum on the 800 

• Swivel fittings on the end of each hose - enhanced freedom of movement 

• Smaller top-clamp - reduced weight - slightly 

• Drive Motor moved from above the ball screw - to a position below the ball 
screw - improved line of sight over the top surface of the dispenser 

The general shape and size of the manifold remains about the same as on the 800 series, 
and the fittings and hose connections remain in about the same, position. 



20 



Attorney Docket No. 034017R016P 




Photo of a 900 Series Dispenser Shooting Foam into a Box 

As seen from the above photo, the motor position of the 900 series dispenser changed. In 
the 800 series design, the motor was positioned above the ball screw, as seen in the 
photos on the preceding pages. With the 900 series, the motor was now positioned below 
the ball screw as seen from the two parallel, vertically spaeced apart axes lines in the 
above illustration. 

This change in motor position provided for an improvement in the line-of-sight, over the 
top of the dispenser, to enhance the users vision as to what was happening on the output 
side of the operation. 
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The above photo illustrates a more recent version of the 900 series dispenser, 
considered to have been introduced in 1994. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Many aspects of preferred embodiments of the present invention can be better 
appreciated with reference to the following drawings: 

Figure 1 shows a dispenser system featuring a hand held dispenser and means for 
supporting and means for supplying drive force and dispenser material to the hand held 
dispenser. 

Figure 2 shows a closer view of the hand held dispenser with the chemical and electrical 
supply lines shown in cut-away fashion. 

Figure 3 shows a front perspective view of the hand held dispenser of Figure 2. 

Figure 4 shows a rear perspective view of the hand held dispenser of Figure 2. 

Figure 5 shows a bottom or underside perspective view of the hand held dispenser in 
Figure 2. 

Figure 6 shows an exploded view of the hand held dispenser shown in Figure 2. 
Figure 7 shows an exploded (underside) view of the hand held dispenser of Figure 2. 
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Figure 8 shows the dispenser in Figure 2 with the mixing module component in exploded 
view relative to the remainder of the dispenser. 

Figure 9 shows a view similar to Figure 8, but from a more underside perspective. 

Figure 10 shows a view of the means for driving the mixing module rod with the interior 
transmission shown with the outer housing. 

Figure 1 1 shows a view of the drive train assembly of the present invention with the 
housing walls shown in solid fashion. 

Figure 12 shows an exploded view of the drive train assembly relative to the manifold. 
Figure 13 provides an enlarged view of the drive train assembly. 

Figure 14 provides an additional view of the drive train assembly of the present invention 
in a fashion similar to Figure 13 but from a different perspective. 

Figure 15 provides an exploded view of the drive train assembly. 

Figure 16 shows the main housing assembly comprising the drive transmission received 
within an encompassing main housing. 

Figure 17 shows a bottom view of the main housing assembly, including the manifold 
mounting screw and position pin apertures. 

Figure 1 8 shows an exploded view of the main housing assembly. 

Figure 19 shows in greater detail the ball screw transmission assembly shown in Figure 
18. 

Figure 20 shows the ball screw assembly in Figure 19 in an exploded view. 
Figure 21 shows a rear perspective view of the motor mount assembly. 
Figure 22 shows a front perspective view of the motor mount assembly. 
Figure 23 shows an exploded view of the motor mount assembly. 

Figure 24 shows the motor assembly with motor, drive gear assembly, and associated 
electrical connections forming part of the motor mount assembly in Figure 23. 

Figure 25 provides an exploded view of the motor assembly of Figure 24. 

Figure 26 illustrates components of the electrical cable harness assembly with plug 
receptacle and with associated electrical connectors for electrical connection to the 
various components downstream from the receptacle receiving exterior electrical 
umbilical bundle. 

Figure 27 shows in an upper perspective view the manifold assembly alone. 
Figure 28 shows a lower perspective view of the manifold assembly. 
Figure 29 shows a view similar to Figure 28 but from a different perspective. 
Figure 30 shows an exploded view of the manifold assembly. 

Figure 31 shows an exploded view similar to Figure 30 but from a different perspective. 
Figure 32 shows a close up view of one of those plug parts. 
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Figure 33 shows an assembled elongated filler assembly. 

Figure 34 shows an exploded view of the elongated filler assembly. 

Figure 37 shows a perspective, see through illustration of the dispenser swivel filler. 

Figure 38 shows a view similar to Figure 37 but from a rear to front perspective. 

Figure 39 shows an exploded view of the swivel fitting shown in Figures 37 and 38. 

Figure 40 shows a perspective view of the handle of the dispenser with a "see through" 

depiction of the protective trigger covering to illustrate the switch assembly below. 

Figure 41 shows an upper perspective view of that which is shown in Figure 40 as well as 
an associated electrical trigger connector. 

Figure 42 shows an exploded view of the handle assembly including the handle and 
trigger assembly. 

Figure 43 shows a trigger assembly of Figure 42 above. 

Figure 44 shows a view similar to Figure 43 but from a rear perspective and in an 
expanded view. 

Figure 45 shows an exploded view of the trigger assembly shown in Figure 44. 

Figure 46 shows a perspective view of the mixing module with "see through" depiction 
of internal components. 

Figure 47 shows a perspective view similar to Figure 46 but from an underside 
perspective. 

Figure 48 shows an exploded view of the hand held dispenser mixing module shown in 
Figure 47. 

Figure 49 shows a cut away view of the mixing module housing. 

Figure 50 shows a perspective view looking into the rear end of the housing. 

Figure 51 and 51A provide a technology timeline of sealed air equipment. 

Figure 52 shows various views of the hand held dispenser of the present invention. 

Figure 53 shows a top plan view of the dispenser with added length illustrations provided 
for preferred embodiment illustration only (not intended to be limited). 
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Detailed Description of the Invention 

The following illustration show various renderings of preferred embodiment(s) of a 
dispenser under the present invention and various components and subassemblies. 
Figure 1 shows a dispenser system featuring a hand held dispenser and means for 
supporting and means for supplying drive force and dispenser material to the hand held 
dispenser. 

Figure 2 shows a closer view of the hand held dispenser with the chemical and electrical 
supply lines shown in cut-away fashion. 

Figure 3 shows a perspective view of the hand held dispenser free of chemical and 
electrical supply line connections. As seen, the tip end of the dispenser is much narrower 
and more refined than on the previous described hand-held dispensers. This tapering or 
convergence of the output end region (preferably along the full length of the manifold 
either with a constant taper in or a stepped tapering in with preferably smooth edging for 
each segment defining the stepped inside edge manifold). To better realize the slender, 
tapered nose shape, the larger components like the valve, the swivel fitting, and the hose 
connections, were moved to the rear of the dispenser. This has the ancillary benefits of 
protecting these components from the effects of chemical and foam contamination, and 
shifting the center of gravity rearward, which improves the ergonomics for the user. 

Figure 4 shows a rear view of the hand held dispenser of Figure 1 

Figure 5 shows an underside, perspective view of the dispenser. As seen in Figure 5 a 
preferred embodiment of the dispenser features an electric dispenser (e.g., a urethane 
material dispenser) having an electrical receptacle mounted directly to the handle that 
provides a readily connectable and releasable insert location for a plug in connection that 
sufficiently retains connection (e.g., friction through one or more surface wall contacts as 
in a unitary outer cylindrical (solid or hollowed out) push-pull plug or a multi-prong plug 
in device or a combination of the same (e.g., a cylindrical outer male sheath with interior 
multi-prong set). The receptacle shown on the handle can either constitute the female 
receptacle portion, or the male receptacle portion or both (e.g., a hollow cylindrical with 
single or multi-prong male connection member). Also, additional securement means can 
be provided as in the inclusion of mechanical latching (e.g., releasable spring biased 
clamps or fasten down mechanical connectors which provides extra security against pull 
apart, but also can increase replacement system down time). The high friction push-pull 
plug without added mechanical fastening is thus preferred from this standpoint (noting 
for most typical uses the high friction push-pull plug-in connector provides sufficient 
protection against inadvertent disconnection during use). A preferred embodiment 
features a "Lemo" connector which is in reference to plug products produced by Lemo 
(Switzerland). Previous dispenser designs had a strain relief on the rear of the handle that 
secured a pigtail wire, and the connection was in line and two to three feet up the hose 
from the dispenser. This arrangement avoids this while still providing a secure electrical 
connection. 

Figure 6 provides an Exploded View of the hand held dispenser and thus shows how the 
front cover, motor cover, mixing module, and the handle are configured individually and 
attached. 
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Figure 7 shows an Exploded (underside) view of the Dispenser. Figure 7 illustrates how 
the handle, mixing module, motor cover, and the front cover are individually configured 
and attached to for the combined dispenser assembly. 

Figure 8 shows the dispenser with the mixing module component alone shown in 
exploded view relative to the remainder of the dispenser. The mixing module provides 
means for receiving chemical to be dispensed from the outlet. In a preferred embodiment 
two or more chemicals. For example, in some dispenser uses, synthetic foams such as 
polyurethane foam are formed from liquid organic resins and polyisocyanates in a mixing 
chamber provided in the mixing module upon the retraction of a valve rod or other 
valving means by the motor driven transmission (e.g., the above noted ball screw 
connection) to a chemical release setting where chemical is free to enter a mixing 
chamber typically defined by a Teflon cylinder supporting chemical inlet ports. For 
example, there can be mixed a liquid form of isocyanate, which is often referenced in the 
industry as chemical "A", and a multi-component liquid blend called polyurethane resin, 
which is often referenced in the industry as chemical "B"). The mixture can be dispensed 
into a receptacle, such as a package or a foam-in-place bag (see e.g., U.S. Pat. Nos. 
4,674,268, 4,800,708 and 4,854,109), where it reacts to form a polyurethane foam. 

A particular problem associated with certain foams is that, once mixed, the organic resin 
and polyisocyanate generally react relatively rapidly so that their foam product tends to 
accumulate in all openings which the material contacts for a period of time. Furthermore, 
some of the more useful polymers that form foamable compositions are adhesive. As a 
result, the foamable composition, which is often dispensed as a somewhat viscous liquid, 
tends to adhere to objects that it strikes and then harden in place. Many of these adhesive 
foamable compositions tenaciously stick to the contact surface making removal 
particularly difficult. Solvents are often utilized in an effort to remove the hardened 
foamable composition from surfaces not intended for contact, but even with solvents 
(particularly when considering the limitations on the type of solvents suited for worker 
contact or exposure) this can prove to be a difficult task. As seen from the foregoing 
illustrations, the various components having exterior surfaces of the dispenser of the 
present invention are interconnected to avoid any gaps between them such as the mixing 
module and all components associated therewith as in the associated manifold and 
transmission (e.g., ball screw) casing interface. In addition, providing smooth contour 
surfaces in the components of the dispenser as in the edging of the manifold both in 
cross-sectional and along edge length facilitates clean up of adhered foam. 

The mixing module is held in place with two socket head cap screws, as shown above. 
This design provides a very secure mounting for the module, while minimizing the mass 
of material and hardware required at the front end of the manifold. Creating a dispenser 
tip that is slender and nearly weightless is also beneficial relative to many intended uses 
of the present invention. 

Figure 9 shows a view similar to Figure 8, but from a more underside perspective. Figure 
9 illustrates how the mixing module is simply attached to the manifold with two socket 
head cap screws. In addition, Figure 9 shows the Trigger Boot providing protection to 
the aforementioned trigger switch. The trigger boot is preferably made of a flexible, 
durable material as in a grade of Santoprene plastic material which is a thermoplastic 
urethane based elastomer (TPU). 



26 



Attorney Docket No. 034017R016P 



Figure 10 provides an illustration of the preferred drive means of the present invention 
featuring a drive train that includes a motor and transmission. The illustrated 
transmission is provided for transmitting motor drive to the reciprocating valve or purge 
rod provided in the mixing module. As seen the motor drive shaft has a gear connected 
thereto which is in direct driving contact with a gear supported by the drive shaft of the 
below described ball screw transmission assembly. Figure 10 further illustrates the drive 
train assembly comprising, in addition to the motor and transmission (e.g., ball screw), 
the motor mount and main housing which houses the drive transmission. 

Figure 1 1 shows the Drive Train Assembly of a preferred embodiment of the invention 
mounted to the manifold assembly. 

Figure 12 shows an exploded view of the drive train assembly and how it attaches to the 
manifold assembly (e.g., with four screws). In addition, Figure 12 shows a thermistor 
and a cartridge heater assembly that provide closed loop temperature control for the 
manifold assembly, in a fashion directed at removing any cold-shot potential. Figure 12 
also shows an anti-rotation (e.g., elastomeric) pad for contact with the transmission 
housing to help prevent housing rotation counter to transmission rotation. 

Figure 13 provides an enlarged view of a preferred drive train assembly with the 
transmission viewable through the housing. 

Figures 14 and 15 show two additional views of the drive train assembly. The lower 
view is exploded and shows how the motor mount assembly attaches to the main housing 
with four socket head cap screws. 

Figure 1 6 shows the main housing assembly which comprises the ball screw transmission 
and the housing that encompasses the transmission and includes mounting means for 
connection of the main housing assembly to the motor mount as shown in Figure 15. 

Figure 17 shows a bottom view of the main housing assembly, including the manifold 
mounting screw and position pin apertures. 

Figure 1 8 shows an exploded view of the main housing assembly including the ball screw 
assembly, ball bearing assembly for supporting an inserted end of the shaft of the ball 
screw assembly, bearing assembly retention clip, hardened steel gear, and threaded, 
fastened gear, and housing cover for all. 

Figure 19 shows the ball screw assembly of Figure 18 in greater detail including the 
screw with below 9° pitch angle (e.g., 5.5°), cage with ball screw nut driver, o-ring, nut 
driver and puller which interlocks with the reciprocating end rod. The lower pitch angle 
feature of the invention, as in the 5.5° pitch shown in Figure 19, avoids slippage by 
reducing the potential for a "free-wheeling" failure mode. 

Figure 20 shows ball screw assembly of Figure 19 in an exploded view. In addition to 
illustrating individually the aforementioned screw, cage, nut driver, and puller, there is 
illustrated a grease refill fitting associated with the puller. Thus, service personnel can 
refill the ball screw with grease by removing the threaded set screw that acts as the refill 
fitting. Further, Figure 20 shows the ball screw case as having groove reception balls 
installed. 
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Figure 21 shows a perspective rear view of the motor mount assembly which includes the 
motor casing, supported motor, drive shaft gear (Figure 22) and receptacle and receptacle 
support. 

Figure 22 shows a similar view as that of Figure 21 but from a front perspective. 

Figure 23 shows an exploded view of the motor mount assembly, which includes an 
illustration of the motor in association with the motor mount (mounted by securement 
means as in the three screws illustrated). The plug-in receptacle (e.g., "Lemo" connector) 
can be fixed in place by providing threads on an exterior surface of the connector and 
corresponding threads in the motor mount for threaded connection of the connector to the 
motor mount. Alternate fastening techniques as in mechanical snap fasteners or key/lock 
attachments are also featured under the present invention. 

Figures 24 and 25 provide a perspective and exploded view of the motor assembly of the 
motor mount assembly shown in Figure 23. As shown, there is attached a gear assembly 
to the motor shaft with mounting means and there is further provided a grease seal gasket 
between the front motor facing and the drive shaft gear. 

Figure 26 shows components of the downstream cable harness assembly comprising the 
plug receptacle as in the aforementioned Lemo connector, as well as the connectors for 
the other dispenser components of the hand held dispenser. 

Figure 27 shows an upper perspective view of the manifold housing for feeding 
chemicals to the chemical outlets to be aligned with the chemical inlet ports of the mixing 
module (one of two shown on the sloped walls at the front of the manifold), the chemical 
on/offline valves as well as the bearing supported chemical line swivel connectors. 

Figure 28 shows a larger perspective view of the manifold assembly including the capped 
filter access ports at the very forward far end of the manifold wings and the castellated 
heated chemical line swivel fitting connectors at the far opposite end. 

Figure 29 shows the manifold assembly shown in Figure 28, but from a different 
perspective. Figure 29 also shows a suitable manifold cartridge heater cavity opening out 
at the base of the u-shaped portion of the manifold (having legs defined by the two 
independent chemical line extension with on/off valving). 

Figure 30 shows an exploded view of the manifold assembly including the tubular filter 
assemblies that slide within the elongated cavities provided in the manifold wings that 
extend downstream from the manifold casings which receive in transverse fashion the 
rotatably on/off line valves and axially the swivel fittings for connection to heated 
chemical hoses. 

As seen, the enlarged tubular filters extend for a significant portion of the elongated 
length of the manifold. For example, Figure 53 illustrates some illustrative (not intended 
to be limiting) size dimensions for the gun dispenser and particularly the streamlined 
manifold. As seen from Figure 53, the streamlined lift and right wings of the manifold 
represent the exterior sides of the solid portion of the manifold or the portion having 
widthwise completion by either a solid body or interconnecting (e.g., a truss 
arrangement) which also provides for mixing module mounting. This length is also 
generally equal to the chemical passage length extending to the two outlets on the tapered 
walls of the manifold. A preferred usable filter length is preferably 20 % or more of that 
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wing portions extending from the length valve casing to the free end tip of the dispenser 
(or chemical line extension in the manifold), more preferably 30 % or more, with about 
45 % + 5 % being illustrative. The tubular filters are preferably a "304" stainless steel 
standard grade woven wire cloth with a 2.41 inch usable filter length. Tubular filters 
with, for example, .1740D x 0.156ID with a 100 x 100 mesh, 30.3 % open area and a 
.0055 opening width. 

Figure 3 1 shows a second exploded view of the manifold assembly, including two port 
plugs provided at the front end of the manifold sections supporting the on/off valving. As 
shown, the plug ports have a central axis arranged perpendicular to the chemical flow 
line. Also, with reference to Figure 53, the above noted "solid" or mixing module 
support portion with wing extensions, has an axial length which is greater than its width 
as in L/W of 1.5/1 to 3/1 ratio with about 2/1 preferred. 

Figure 32 shows a close up of one of the port plugs shown in Figure 31 that provide 
means for sealing the side port of the manifold. 

Figures 33 and 34 shows a perspective view of the filter assembly associated with the 
manifold assembly described above which includes an elongated filter with tapered 
closed off upstream end and on open engagement end (e.g., a male fitting attachment 
component having spaced apart enlarged surface areas separated by grooves. The male 
fittings are provided at the rear end of an insert member that is preferably threadably 
received by threaded apertures provided at the forward most end of the manifold housing 
and has a tool engagement head as in an allan wrench socket. This insert member further 
includes outlet ports designated to feed the chemical outlet ports positioned for feeding 
the mixing module and an annular seal thereabout. The filter (screen) material used is 
designed to be sufficiently porous to avoid undesirable levels of pressure back up, but 
one having small enough porosity to avoid particle contamination downstream as in 
chemical port blockage at the mixing module chemical ports. The filters are preferably 
designed to provide a filtering surface area of more than five times greater than that of the 
illustrative prior art herein with even greater potential for expansion as in are ten times 
either with single wall tubular filters or ones having labyrinth interiors. 
Figures 35 and 36 show a cartridge heater (e.g., 150 watts at 24 volts) that is supported by 
the manifold (e.g., a central rear end position to provide symmetric dual chemical line 
heating). This heater is operated by a suitable control unit which receives sensed 
temperature information from a closely associated sensor (e.g., thermistor). The 
thermistor has its resistance changing as a function of time, and the sensing element for 
the thermistor is potted into a stainless steel tube with a closed end. 
Figures 37 and 38 show a perspective, "see through" view of the "A" chemical line 
swivel fitting, which includes internal axially spaced apart roller bearing sets with an 
intermediate axially spaced apart pair of o-ring seals. At the rear end is provided means 
for connection to the feed end of a chemical A or B conduit (e.g., castellation or pointed, 
sloped turret configuration). The opposite end is designed for manifold insertion and also 
features a base seal and chemical outlet for feeding into the manifold chemical 
passageway extending along the manifold wings and subject to temperature control by 
the aforementioned heater cartridge. 
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Figure 39 shows an exploded view of the dispenser swivel fitting including the 
aforementioned double seal and double bearing arrangement. 

Figure 40 shows a perspective view of the handle assembly of the dispenser with a "see 
though" depiction of the protective trigger covering and the underlying spring biased 
trigger assembly. The handle is preferably machined from a solid block of plastic (e g 
DELRTN plastic). 

Figure 41 shows an upper perspective view of the upper reception portion to which the 
aforementioned dispenser components are attached as well as a trigger reception cavity. 

Figure 42 shows an exploded view of the handle assembly including the handle and 
trigger assembly. 

Figure 43 shows the trigger assembly (trigger boot, two robust trigger switch module 
sections and electrical connector) shown in Figure 42 with the associated electrical 
connector, spring biased switch and protective support covering shown in exploded 
fashion. 

Figure 44 shows a view similar to Figure 43 but in an enlarged, rear perspective. Figure 
44 further illustrates the integrated electrical plug connection means also supported by the 
protective casing designed in cartridge or module fashion for insertion into the reception 
cavity in the handle and which completely encompasses the spring biased contact switch 
assembly but for a small exposed switch projection that is locked in a cavity region 
between the cartridge and the above described plastic protective finger contact covering. 
As trigger switches are one of the most unreliable components on all previous hand-held 
dispenser designs, the trigger module shown in the figure is designed to survive all 
foreseeable impact loads, and for trouble free operation for the life of the system. By 
isolating the relatively fragile microswitch inside of the module, there is created a design 
that can survive reasonably harsh impact loads from any direction. The microswitch is 
isolated from impact and protected by the two switch housings (e.g., aluminum casings) 
and the plunger design. The illustrated (brass) plunger has an annular shoulder that limits 
the travel of the plunger to protect the switch from impact. There is also illustrated a 
return spring for the plunger. 

Figure 45 shows an exploded view of the trigger assembly shown in Figure 44 which 
includes the protective, rigid casing formed by two half sections fastened together with 
fasteners, the trigger mechanism with contact trigger portion, biasing spring and electrical 
contact sensor with electrical plug connectors. The latter three components being 
protectively covered by the half sections which include reception cavities for receiving 
the components and providing for the trigger and contact mechanism movements. 
Figure 46 shows a perspective view of the mixing module designed for releasable 
connection both to the chemical feeding manifold (one of two angled, module chemical 
inlet ports with associated o-ring seal is shown in Figure. 46 at the lower front end) as 
well as the drive train for reciprocating the valve rod having its forward most end just 
protruding out from the hardened dispenser tip cap. Reference is made to US Pat. Appln. 
No. 10/623,716 filed July 22, 2003 directed at a mixing module design sharing some 
similarities with the mixing module shown above, and which application is incorporated 
by reference. Figure 46 further shows the mixing module having a lower projection 
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block for secure fastening with the manifold and/or handle housing (manifold in the 
illustrated preferred embodiment). Figure 46 additionally illustrates a releasing solvent 
access cap at the module housings top intermediate region. 

Figure 47 shows an underside perspective view of the mixing module showing the 
opposite in feed chemical port and also the open bottom housing flange or cowling 
surrounding the enlarged capture end of the valve rod which extends through the threaded 
back cap in sliding fashion relative to the smaller diameter portion of the valve rod. 
Figure 48 shows an exploded view of the mixing module shown in Figure 47 including in 
front to rear axial order, the hardened tip cap, the Teflon mixing chamber, the spacer 
sleeve with solvent access openings, the compression means (e.g., the stack of Bellville 
washers shown) the mixing module housing, seal ring, the threaded back cap, rod 
engager, and reciprocator rod with enlarged capture end. 

Figure 49 shows in cut away fashion the mixing module housing including its lower 
mounting block for reception of fasteners (e.g., two preferably extending through or from 
the manifold and preferably an added position pin recess (or vice versa)). 
Figure 50 shows the interior of the mixing module housing from a rear to front end 
perspective. By way of the axial semi-grooves or serrations (cavities) found in the side 
wall of the mixing housing, the housing for the mixing module is extensively modified 
(machined) to increase its internal volume, to increase its solvent capacity by about five 
times compared to previous designs. In addition, the U-shaped, rear cover or hood 
feature has been added to the rear section of the housing, for added protection against 
chemical contamination. In addition, this semi-circular hood at the back end of the 
housing is designed to protect the area around the puller that mates with the end of the 
valving rod, from foam, solvent, and chemical. 

Figures 51 and 51 A show a sales brochure with description of a time-line of 
development. 

Figures 52 illustrates an assembled embodiment of the hand held dispenser from a 
perspective view. 

Figure 53 shows a top plan view of the dispenser with added length illustrations provided 
for preferred embodiment illustration only (not intended to be limiting). 
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What is claimed is : 

1 . The inventive subject matter set 



in the above description and drawings. 
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ft? Instapak 

Packaging Systems 



Over Twenty-Five Years of Advancement and Innovation 

in Foam-in-Place Packaging. ; • - , . 

.Sealed Air pioneered semi-rigid polyurethane foam technology and was ihe Grsi 10 identify and apply its unique 
benefits to protective packaging. The result the Instapak 0 foam-in-place packaging method. Our expertise in 
polyurethane foam, combined with an understanding of packaging performance and equipment design, staricd 
a 25-year tradition of advancement and innovation in foam-in-place packaging. This tradition is reflected in 
today's state-of-tne-an btslapak* foam packaging systems. 



The Technology Timeline 

600 Series Systems 1969 - 

Scaled Air introduced tlx fire! commercially viable it am-in-place 
packaging system, establishing the unique benefits of superior protection, 
just-inu'me packaging, material cost i 
reduction, 3p,<ce and material 
handling savings, and reduced 
ft CijJU costs. 

• Pressurized five-gallon chemical 
coy ilners j 

• External chemical heating system 




700 Series Hand-Held Systems 1976 -1 i 

Hie Instapak 0 too series systems brought the following innovations 
to die foam in place packaging process: 

• Pncuma'ic putps enabled the use 
of non-pressurized chemical containers 
Now, the- Instapak 9 foam components 
could bs drawn out <>:" standard 1 5- and 
55-galldn chemical containers. 

» 'n ...Lrrui chemic al h<-aer.a, system 
offered consistent chemical 
temperatures and better foam quality. 

Foam' N Fill 1986 -« 

Foam in Bag Packaging System 

11' blithe first Tathinetn m - naucdt, cLsptn^ aconu-ulled 
amount of Instapak® foam into a sealed Dim bag to produce a 
packaging cushion. 

• U^rensr r bei awe maduue 
mounted 

• Produced seven cushions 
per minute 

» Automatic control of materials us 




- 1972 Improved Self-Cleaning Dispenser 

The self-cleaning dispenser concept was redesigned for longer life and 



ease of service. 

• Accommodated chemical filter screens 

• Brgonomic handle design 

• Air-actuated . , ' 

• Weight: i 55 pounds 




1982 First Cartridge Dispenser 

l^i ^rtidtf sr ie iVspenstr design 
marked a major achievement in improved 



• Foam-mbong chamber could be 
replaced in seconds 

• Built-in chemical shut-off valves and 
filter .screens 

• Weight 2.55 pounds 




- 1989 800 Series Unm) Held Systems 

The ln< apik «0" .Mem ntr.ii ctdth< f'rst oil < 1 ctric.chi i ul 
metering syst m that 'uspensef prvuv comb u'k v oflnstapak® 
foam components to ensure perfect foam all die time, c\ 

• Featured self-diagnostic system controls 
for improved rcli ability ord e ist of 
service * 

• Controlled foam component ratio via 
interaction ot chemical metering pump., 
'aid 808 system controls 

• Included built-in timers and adjustable 
(low rate features 




Sealed Air Corporation 
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Instapak Technology Timeline 



800 Series All-Electric Dispenser 

This was thefirst hand-held dispenser to be 
powered by an electric motor. 

• Absolutely no compressed air required 

• Improved dispeiiser handle ergonomics 

• Weight; 3.65 pounds 



VefsaPacker" 

Foam-in-Bag Packaging System 




« h- 1991 Instapacker™ High-Speed 

Foam-in-Bag Packaging System 

The Iiwapacker- system was the first foam-in-bag astern to bring the 
tomcfits of foam packaging to meoi '" 



1992-4 



The VersaPackcr" models the first to bring faro-in-bag technology >o 
decentralized and work-cell environments. 



m l9-inch floor and benchtop models, and 30-inch benchtop 
modeL These systems work in any environment and for a aide ra 




900 Series All-Electric Dispenser 

fcik-d Ws current sute of-ihe-art 
hand-held fewm dispenser. 
- Ali-Aflnr operation 



1994- 



• Swivel fillings promote operator comfort 

• Weight 2.8 pounds 





-1994 900 Series Hand-Held Systems 

The 900 series dispensing system, designed for the global marketplace, is 
now tbc main platform for all current r^-hdd and foam-in-bag sjstenis. 
• Improved diagnostic and chemical metering functions 



; • UL and CE safety approvals 

*- 1996 SpeedyPacker" 
Foam-in 

All new and improved, the 
SpeedyPacker- systems bring 




geajed Air Corporation 

Engineered Products Division 

10 OW Sherman Tnpk.. Danbury. CT 06810 (203) 791-3500 

Our Products Protect Your Products* 



next century. 

• Produce u p 10 21 foam 
cushions per minute 

• Can be easily integrated with 
the Insiamoldcr- vertical 
molding table to mass-produce 
molded cushions 

• Adjusts to process 8", 12" 
or 19" film widths 

• UL and CK approved 



CORPORATE OFHOS: Pi* BO Em, Saddle Bronk, NJ 0766i 

Km, kcxrA, tab,ja. Maso>, J*» 7otel. homy, Stapftt*. Spin. Snedm. Taiwn, TtatoiJ 
mtKttlMMIi LICENSEES AM) DBntlBUTOItSi In* South Afria, Turtay. 
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